Magnesium-Dependent Ecto-ATP Diphosphohydrolase Activity in Leishmania donovani.
In this work, we have described the expression of ecto-ATPDase on the external surface of Leishmania donovani. This enzyme has the ability to hydrolyze extracellular ATP. There is a low level of ATP hydrolysis in the absence of divalent cation 2.5 ± 0.51 nM Pi 107 cells/h which shows the divalent cation-dependent activity of this enzyme in the intact parasite. However, MgCl2 stimulated the ATP hydrolysis to a greater extent compared with CaCl2 and ZnCl2. This activity was also observed when replaced by MnCl2. The Mg-dependent ecto-ATPase activity was 46.58 ± 6.248 nM Pi 107 cells/h. The apparent K m for ATP was 5.76 mM. Since Leishmania also possesses acid phosphatase activity and to discard the possibility that the observed ATP hydrolysis was due to acid phosphatase, the effect of pH was examined. In the pH range 6.0-9.0, in which the cells were viable, the phosphatase activity decreased while ATPase activity increased. To show that the observed ATP hydrolysis was not due to phosphatase or nucleotidase activity, certain inhibitors for these enzymes were tested. Vandate and NaF inhibited the phosphatase activity; Ammonium molybdate inhibited 5'-nucleotidase activity, but these inhibitors did not inhibit the observed ATP hydrolysis. However, when ADP was used as a substrate, there was no inhibition of ATP hydrolysis showing the possibility of ATP diphosphohydrolase activity. To confirm that this Mg-dependent ATPase activity is an ecto-ATPase activity, we used an impermeable inhibitor, 4,4'-diisothiocyanostilbene 2,-2'-disulfonic acid, as well as suramin, an antagonist of P2-purinoceptors and inhibitor of some ecto-ATPases. These two reagents inhibited the Mg2+-dependent ATPase activity in a dose-dependent manner. The presence of L. donovani E-NTPDase activity was demonstrated using antibodies against NTPDase by Western blotting and flow cytometry. The presence of Mg2+-dependent ATP diphosphohydrolase activity on the surface of L. donovani modulates the nucleotide concentration and protects the parasite from the lytic effects of the nucleotides mainly ATP. Ecto-ATPDase from L. donovani may be further characterized as a good antigen and as a target for immunodiagnosis and drug development, respectively.